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TREATMENT   OF   SEWAGE

I

sewage purification is a subject that seems not hitherto to have
received the careful and systematic study that it deserves.
What has been done in investigation in this field has been
largely in connection with filter beds in which various sewages
were being tested, and the object has been to determine by
experiment, approximately the amount of purification secured
by various arrangements, empirically selected.
The writer has made many experiments as to the draining
of filter beds with systems under operation, as well as witl|
several small laboratory installations, and became convinced that
some systematic experiments upon the standing of and the flow
of water in gravel and sand under certain conditions, not accom-
panied by bacterial action on a large scale, would throw light
upon this problem. Accordingly he made a series of experi-
ments, the results of some of which are here recorded for the
benefit of others interested.
The first series of facts that were ascertained bears upon the
problem of draining filter beds, and aerating them to the bottom.
If a concrete receptacle with a level bottom be filled with
isand, and porous pipes be embedded in the sand, resting upon
the bottom of the bed, those pipes cannot entirely drain the
sand, because of the capillary action between the sand and the
water. The head resisted by this capillary attraction varies
with the fineness of the sand. Experiments were made to
determine this head.
Glass tubes, one inch in inside diameter, were fitted with corks,
the corks being pierced, by smaller glass tubes, to allow the
inflow of water. The smaller tubes were then temporarily
closed, and the one-inch tubes filled with water. Then gravel
and sand of the degrees of fineness tested were dropped in and
allowed to settle through the water. In all cases the material
was carefully washed before use. After the material had settled,
the smaller tubes were opened, and inserted in a tray of water.
The apparatus was allowed to stand over night, and the water